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INTRODUCTION 


More  than  86,000  tractors  were'  used  on  Minnesota  farms  in  1958.  This 
was  more  than  three  times  the  number  used  in  1925  (table  1).    During  this 
period,  horse-and-mule  numbers  decreased  from  851,000  to  695,000  —  a  decline 
of  20  percent.    The  change  in  form  of  farm  power  is  greater  than  suggested 
by  trends  in  tractor  and  horse-and-mule  numbers  because  an  increasing  pro- 
portion of  the  tractors  have  been  of  the  all-purpose  type.    Equipment  has 
been  designed  for  use  with  the  all-purpose  tractors  and,  accordingly,  has 
facilitated  their  use  in  a  large  variety  of  operations. 


1/    Assistance  in  the  preparation  of  these  materials  was  furnished  by  the 
personnel  of  the  Work  Projects  Administration,  'Official  Project  No. 
65-1-71-140,  Subproject  No.  461;  Sponsor,  University  of  Minnesota, 
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Table  1. 


Year 


Horses,  mules,  and  tractors  on  Minnesota  farms ,  1925-58 
Horses  and  Mules 

January  1  l/  .  Tractors 


1925 
1926 
1927 
1923 
1929 
1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 


Number 

851,000 
040,000 
033,000 
824,000 
801,000 
822,000 
805,000 
789,000 
774,000 
765,000 
759,000 
737,000 
737,000 
695,000 


£/ 
5/ 

1/ 
4/ 

3/ 
3/ 
3/ 
1/ 
3/ 
5/ 
5/ 


Number 

25,600 
20,440 
33,400 
35,650 
40,300 
48,457 
47,500 
48,100 
50,100 
53,300 
63,900 
69,700 
80,700 
86,283 


1/    Kirk,  Paul  H.,  Ivlinnesota  Crop  and  Livestock  Statistics,  Minnesota 
Dept.  of  Agriculture  Bulletins  55,65,  5,  24,  23,  50. 

2/    Kirk,  Paul  H.,  Minnesota  State  Farm  Census,  Minnesota  State  Dept.  of 
Agriculture  Bulletins  46,  61,  3,  8,  adjusted  to  U.  S.  Federal  Census  level. 
3/    Estimates  from  trend  in  number  of  tractors  on  f  arms  interviewed. 
4/    United  States  C  ensus,  1930. 

5/    Estimates  from  Implement  and  Tractor  Implement  Trade  Journal  Company, 
Kansas  City,  August  6,  1938. 


PURPOSES  OF  STUDY 

This  study  had  several  purposes.    The  organization  of  mechanised 
farms  in  different  areas  of  Minnesota  was  tote  observed.    At  the  sane  time 
the  observers  were  to  ascertain  the  extent  to  which  workstock  has  been  dis- 
placed by  tractors,  to  examine  changes  that  have  occurred  in  livestock  and 
crop  enterprises  following  mechanization,  to  investigate  modifications  in 
farm  size  that  have  been  associated  with  the  introduction  of  tractors,  and 
to  determine  changes  that  have  taken  place  in  labor  requirements.  Changes 
may  have  occurred  that    are  not  entirely  caused  by  the  use  of  tractor  power, 
but  an  analysis  of  these  changes  and  an  evaluation  of  the  extent  to  which 
the  tractor  has  been  responsible  will  provide  a  background  for  those  who 
are  considering  the  possible  effects  on  farm  organization  in  the  future. 


METHODS  OF  STUDY 

The  United  States  Department  of  Agriculture  and  the  University  of 
Minnesota  mc.de  a  survey  in  June  1939  covering  581  farms  in  five  type -of  - 
f arming  areas  of  Minnesota.  These  farms  had  709  tractors.  Locations  of 
the  farms  studied  are  indicated  in  figure  lj  63  were  in  the  southeastern 
dairy  and  livestock  area,  84  in  the  south  central  dairy  area,  161  in  the 
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southwestern  livestock  and  cash  Grain  area,  139  in  the  west  central  cash 
grain  and  livestock  area,  and  129  in -the  Red  River  Valley  small  grain, 
potato,  and  livestock  area.    Only  farms  on  which  a  tractor  had  been  in  use 
at  least  1  year  were .  selected. .. 

The  survev  record  included -information  on  the  crop  and  livestock 
organization  for" the- year  ending  ^pril  1,  1939  and  for  the  year  before  the 
purchase  of  the  first  tractor.'   Tnf ormation  was  also  secured  relative  to 
the  machinery  and  equipment  ' used  .with  tractors  and  the  hours  tractors  were 
used.    Considerable  su^olementaiT' information  was  gained  on  farm  hauling, 
labor,  practices  used  in  tractor  and  horse  operation,  and  methods  used  by 
farmers  to  finance  the  purchase  of  tractors.    The  data  pertaining  to  changes 
in  farm  organization  were  used  as-  bases  for  this  report.  Z/ 


Zj    The  additional  data  have  been  analyzed  and  presentee  in  the  processed 
report  called  "The  Use  of  Farm  Tractors  in  i.iinaesotJ1  by  Truman  R.  Nodland, 
A.  J.  Schwantes,  and  Ross  V.  Baumann. 


FAR!:  ORGANIZATION 
Size  of  Farms 

The  farms  studied  were  somewhat  larger  than  the  average  of  all  farms 
in  the  same  area.    Those  in  southeastern  Minnesota  and  south  central  Minne- 
sota were  more  than  40  percent  larger,  and  those  in  the  Red  River  Valley 
were  about  35  percent  larger. 

Table  2.  —  Size  of  tractor  farms  studied  and  size  of  all  farms  by  areas  1/ 


Area 


Item  : 

South 
East 

•  South 
-  Central 

:  South 
.  :  West 

*  West 
:  Central 

:  Red 
:  River 
:  Valley 

Farms 

studied, 

number 

i  68 

84 

161 

139 

129 

Acres 

per  farm 

studied 

:  £40 

224 

278 

335 

523 

Acres 

per  form, 

all  farms 

:      Zf  170 

153 

210 

238 

279 

1/    Area  averages  are  computed  from  county  data:    South  East,  Olmstead 
County,  South  Central,  Waseca  County j  South  West,  Cottonwood,  Jackson, 
Lyon,  and  Murray  counties  j  West  Central,  Stevens,  Swift,  and  Chippewa 
Counties 3  Red  River  Valley,  Kittson,  Marshall,  Folic,  Norman,  and  Clay 
Counties. 

2/    Minnesota  State  Farm  Census,  1933. 


Land  Utilization 


The  utilization  of  land  on  the  tractor  farms  varied  with  the  location. 
Small  grain  occupied  nearly  80  percent  of  the  cropland  in  the  Red  River 
Valley,  but  less  than  half  of  the  cropland  in  southern  Minnesota  (table  3). 
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In  the  South  East  area,  pasture  made  up  almost  one—third  of  the  total  far:; 
acreage j  whereas  in  the  other  areas  it  occupied  less  than  one-fifth. 


Table  3.  —  Utilization  of 

lend  on  the 

tract. 

;r  farms 

:  Area 

South 

:  South  : 

South 

:  West 

:  Red 

Land  Use 

East 

:  Central  : 

West 

:  Central 

:  River 

•  Vallev 

Acres  per  farm 

stiidi  od 

C  orn  . 

:  46 

54 

78 

71 

19 

Potatoes 

•  1/ 

1/ 

y 

1/ 

16 

Other  cultivated  crops 

:  2 

5 

y 

2 

3 

Total  cultivated  crops 

i  48 

59 

78 

73 

58 

Wheat 

:  3 

14 

4 

58 

168 

Oats 

:  31 

33 

43 

56 

46 

Barley 

:       24  - 

16 

34 

17 

66 

Flax 

:  1 

3 

28 

11 

15 

Other  snail  grains 

.  7 

5 

4 

8 

3 

T  otal  snail  grains 

:  71 

71 

113 

150 

298 

Alfalfa 

:  10 

14 

12 

8 

14 

Other  tame  hay 

:  18 

9 

8 

9 

23 

Wild  hay 

4 

13 

6 

21 

5 

Total  hay 

:  32 

36 

26 

38 

42 

Total  crops 

:  151 

166 

217 

261 

378 

Rotation  pasture 

:  16 

8 

10 

16 

22 

Permanent  pasture 

:  62 

37 

31 

18 

24 

Total  pasture 

:  78 

45 

41 

34 

46 

Tillable  land  not  cropped 

1 

1 

3 

17 

70 

Woodland,  not  pastured,  waste , 

farmstead,  etc. 

:  10 

12 

17 

23 

29 

Total  acres  in  farm 

:  240 

224 

278 

335 

523 

1/    Less  than  0.5  acres. 


Livect  j  ok 

Livestock  enterprises  were  most  important  in  southeastern  Minnesota. 
The  farmers  there  maintained  almost  twice  as  many  livestock  as  were  kept  by 
farmers  in  the  Red  River  Valley.  There  were  39  animal  units  per  farm  in 
southeastern  Minnesota  and  only  22  in  the  Red  River  Valley  (table  4).  Cots 
were  kept  for  milk  on  all  but  15  of  the  581  farms  studied.  Dairying  is  mere 
important  in  southern  Minnesota.  Beef  cattle  and  hogs  are  found  in  greater 
numbers  in  central  Minnesota* 
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Table  4.  —  Productive  livestock  other  than  poultry  on  tractor  farr.is  by  areas 

Area 


Kinds  of  livestock 

South 

:  South 

:  South  : 

West 

:  Red  Rive; 

East 

:  Central 

:  West  : 

C  entral 

:  Valley 

Numbers  per 

farm 

Dairy  cows 

I  16 

15 

8 

1  9 

8 

Other  dairy  cattle 

:  11 

11 

4 

9 

10 

Beef  cows 

:  2 

1 

3 

1 

2 

Other  beef  cattle 

.  13 

3 

12 

3 

3 

Brood  sows 

:  8 

10 

11 

7 

2 

Ewes  1/ 

:  12 

7 

9 

11 

13 

Total  animal  units 

;  39 

32 

31 

23 

22 

Animal  units  per  100  A.  ; 

17 

15 

12 

8 

5 

1/  One  animal  unit  of  livestock  is  equal  to  1  mature  horse  or  1  mature 
2  colts,  2  young  cattle,  5  hogs,  10  pigs,  7  sheep,  or  14  lambs. 

Power  and  Hachinery 


cow. 


Tractor  power  constituted  about  70  percent  of  the  potential  power 
available  on  farms  using  tractors  (table  5) .    The  proportion  varied  from 
approximately  68  percent  in  the  South  Central  area  to  about  77  percent  in 
the  Red  River  Valley.    The  variation  in  the  proportion  of  the  total  powur 
available  in  the  form  of  workstock  and  tractors  occurred  because  of  differ- 
ences in  the  number  of  workstock  and  the  drawbar  rating  of  tractors  used 
on  the  farms.    Thvj  West  Central  area  had  an  average  of  3,7  horses  per  farm 
and  the  South  Central  area  4.7.    Tractor  drawbar  horsepower  per  farm 
ranged  from  an  average  of  15.1  in  the  "'Test  Central  area  to  25.7  in  the 
Red  River  Valley.    The  variation  from  farm  to  farm  was,  of  course,  greater. 

 Table  5.  —  Drawbar  power  available  on  tractor  farms  


Item 


Area 


Unit 


South: South  : South sWcst  :Red  River 
East  '•  C entral JWest  •  Central:  Valley- 


Horses  and  mules  per  farm 
Tractor  drawbar  power  1/ 
Tractor  drawbar  power 

Total  farm  power 

Proportion  of  total  farm 
power  supolied  by  tractors 


Number 

Horsepower 

Horse  Equi- 
valent Z/ 

Horse  Equi- 
valent 

Percent 


4.1 

15.5 

9.3 
15.4 
69.4 


4.7 

16.6 

10.0 
14.7 
68.0 


4.1 
15.2 

9.1 

13.2 
68. 9 


3.7 
15.1 

9.1 

12.8 

71.1 


4.3 
23.7 

14.2 

18.5 

76.8 


1/  Only  tractors  used  for  field  work  were  included.  Tractor  drawbar  power 
based  on  the  Nebraska  tractor  tests. 

Z/    To  secure  "horsu  equivalent"  the  tr:  ctor  drawbar  horsepower  rating  was 
multiplied  by  0.6. 
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.  ApproccLrnately  three-fourths  cf  the  tractors  were  of  the  all- 
purpose  type, .that  is,  they  were  adapted  for  use  tilth  row  crops.  Fifty 
percent  of  the  tractors  in  the  South  East  area  and  in  the  Red  Kiver  Valley 
were  all-purpose.    The  proportion  of  all-purpose  tractors  was  larger  in  th 
other  areas,  because  of  the  larger  acreages  of  row  crops  and  because  many 
of  the  tractors  in  these  areas  had  been  bought  only  recently. 


Table  6.  —  Number  and  type  of  tractors  on  tractor  farms 


Ar 

ea 

Item 

Unit 

:  South 

:  South 

: South 

:West' 

:Red  River 

:A11 

:  East 

:  Central 

:West 

:Central 

:  Valley 

: Areas 

Tractors 

Number 

:  79 

101 

182 

157 

190 

709 

All— purpose 

tractors  ; 

■  Percent 

r  56 

72 

84 

86 

52 

71 

The  farms  on  which  the  first  tractor  purchases  were  made  between 
1925-29  averaged  larger  in  size  at  the  time  of  the  tractor  purchase  than 
those  on  which  such  purchases  were  made  at  a  later  date.    Tractors  and 
machinery  bought  during  the  latter  periods  were  adapted  to  a  wider  variety 
of  operations.    The  increased  number  of  operations  that  can  be  performed 
by  all— purpose  tractors  together  with  their  smaller  size  facilitates 
their  use  on  smaller- farms,  especially  where  total  power  requirements  are 
relatively  .small. 


Table  7.  —  Average  size  of  farms  at  the  time  of  purchase  of 

first  tractor,  by  areas 


Area  • 

Period  of  tractor  p 

:  1S25-29 

:        1930-34  -  : 

1935  and  later 

:  Acres 

Acres 

Acres 

South  East  - 

:  261 

204 

165 

South  Central^  ]'..,.■ 

:      ;  v  222  ' 

186 

181 

South- West 

i        *  322 

258 

236 

West' Central 

:  280 

271 

243 

Red  River  Valley 

:        -382  ' 

403 

292 

In  the  Red  River  Valley,  23  percent  of  the  tractors  were  pur- 
chased'prior  to  1920.    In  contrast,  only  5  percent  of  the  tractors 
operated  in  the  South  West  area  were  bought  before  that  time.    More  than 
40  percent  of  the  tractors  were  bought  after  1934  in  the  South  West 
and  West  Central  areas.    This  was  a  much  larger  proportion  than  in  the 
other  three  areas. 
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Table  8.  —  Periods  during  which  first  tractor  was  bought  and  percentage  of 
 all  tractors  bought  in  each  period  by  areas  


:                                      .  Area 

Period  of  first 

South 

:  South 

:    South  : 

West 

:  Red  River 

tractor  purchase 

Centrrl 

:    Nest  : 

Central 

:    Va]  lev 

Percent 

Percent 

Percent 

Percent 

Percent 

1919  and  before 

:  16 

11 

5 

12 

23 

1920-1924 

:  12 

15 

7 

8 

16 

1925-1929 

:  35 

26 

22 

23 

25 

1930-1934 

:  13 

18 

22 

15 

15 

1935  -  April  1939 

:  24 

30 

44 

42 

21 

All  periods  « 

100 

100 

100 

100 

100 

The  distributions  of  tractor  corn  cultivators,  corn  pickers,  grain 
drills,  and  grain  combines  are  shown  by  size  of  farm  in  table  9.  Eighty 
percent  of  the  f arras  in  the  five  areas  were  less  than  440  acres  in  size. 
This  group  of  farms  had  82  percent  of  the  corn  cultivators,  69  percent  of 
the  corn  pickers,  50  percent  of  the  grain  drills,  and  44  percent 'of  the 
grain  combines.    Of  these  machines  the  tractor  corn  cultivator  was  the  only 
one  that  was  distributed  evenly  ever  farms  of  all  sizes.    The  use  of  the 
other  machines  was  confined  mere  to  the  larger  farms. 

CHANGES  IN  FARM  ORGANIZATION 
ACCOMPANYING  THE  ADOPTION  OF  TRACTORS 

The  tractor  affects  farm  organization  directly  when  it  replaces 
power  furnished  by  horses,  or  when  it  is  an  addition  to  total  power.  In 
replacing  horses,  it  frees  some  labor  as  well  as  some  feed  which  raay  be 
used  in  producing  mere  livestock.    Adjustments  may  be  made  in  the  pro- 
duction of  feed  crops  and  cash  crops.    If  the  tractor  provides  additional 
power,  it  ray  enable  the  operator  to  farm  mure  land  or  care  for  larger 
numbers  of  livestock.    On  the  other  hand,  it- □ay  allow  more  leisure  time. 
The  changes  that  are  directly  or  indirectly  attributable  to  the  tractor  and 
mechanized  equipment  do  not  appear  to  be  so  pronounced  on  farms  included 
in  this  study  as  might  be  supposed. 

Change  in  Size  of  Farm 

Approximately  one-third  of  the  farmers  increased  the  size  of  their 
farms  after  the  purchase  of  a  tractor,    and  12  percent  decreased  the  size 
of  their  units.    About  50  percent  of  the  farmers  uiade  no  change  in  their 
acreage  (table  10).    Earners  in  the  West  Central  and  Red  River  Valley 
areas  increased  the  size  of  their  farms  more  frequently  following  the  pur- 
chase of  a  tractor  than  did  farmers  in  the  other  areas.    A  part  of  these 
changes  in  size  of  farm  is  the  result  of  natural  growth  in  the  farm  busi- 
ness and  probably  would  have  occurred  irrespective  of  the  use  of  tractors. 
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Table  9.  —  Relationship  between  tractor-operated  equipment  and  the 
size  of  farms  using  tractor-operated  equipment 


Size  of  farms 
(acres) 

:  Total 
:  farms 

Corn  cul-  : 
tivators  : 

C  orn  : 
Pickers  : 

Grain  : 
Drills  : 

Grain 
C  ombine 

.  No .  Percent : 

It  0  • 

j.  ercen  o . 

No* 

i .  o« 

Percent 

Under  120 

:  16 

3 

JUL 

O 

.L 

1 

n 
X 

1 

5 

J.<.U  — 

xyy 

•  126 

23 

/  / 

23 

14 

16 

7 

9 

5 

13 

9  on 

o  no 

:  120 

22 

OQ 

24 

lo 

*cU 

o 

o 

1U 

Z 

(COU 

:  127 

IO 

<C4 

O'Z 

fCD 

lb 

on 

b 

15 

oou  — 

4o  J 

:  47 

9 

O 

X<C 

X4 

Q 

o 

xu 

4 

o 

y 

r±'3J  — 

oxy 

:  34 

6 

XO 

D 

n 
1 

o 

Q 

xu 

4 

y 

con 
ocu  — 

:  25 

5 

n  9 
Xfc 

A 

4 

o 
(C 

9 

xu 

T  9 

r 
0 

13 

600  - 

579 

:  19 

3 

Q 
O 

9 
<c 

4 

D 

b 

n 
1 

4 

9 

680  - 

759 

6 

1 

9 

1 

1 

1 

•z 
O 

4 

4 

9 

760  - 

839 

:  5 

1 

< 

~l 
X 

o 
< 

9 

A 

4 

c 
D 

840  - 

919 

:  2 

1 

1 

920  - 

999 

:  2 

2 

2 

fv 

T 
X 

X 

X 

X 

"1 
X 

1000  - 

1079 

:  3 

1 

2 

1  . 

1 

1 

1 

1 

1 

Z 

1080  - 

1159 

:  1 

1 

1 

Z 

1160  - 

1239 

:  2 

1240  - 

1319 

o 

•  <C 

2 

1 

2 

2 

1 

Z 

1320  - 

1399 

:  2 

1 

1 

1 

1 

Z 

1400  - 

1479 

1480  - 

1559 

:  1 

i 

1 

1 

1 

Z 

1560  - 

over 

:  4 

1 

2 

1 

3 

4 

5 

6 

Total  : 

544 

100 

324 

100 

29 

100 

82 

100 

45 

100 

Table  10.  —  Number  and  percentage  of  farms  on  v/hich  there  had  been  a  change 
in  size  since  the  purchase  of  the  first  tractor 


Area 

Type  of 

change  in  size 

.Increase 

in  acreage 

Decrease 

in  acreage 

No  change 

in  acreage 

:  Number 

Percent 

:  Number 

Percent 

Number 

Percent 

South  East 

:  18 

27  : 

:  16 

24  ; 

:  32 

49  • 

South  Central 

:  17 

18  : 

2 

2 

:  76 

80 

South  West 

:  41 

27 

:  16 

10  ! 

:  98 

63 

West  Central 

:  59 

45  : 

:  18 

14  j 

i  54 

41 

Red  River  Valley. 

57 

49  : 

:  13 

11  : 

:  46 

40 

All  areas 

:  192 

34 

:  65 

12  j 

306 

54 

s: 

to 

o 


h 
o 
-p 
o 
at 
u 
-p 
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Changes  that  occurred  in  the  average  size  of  tractor  farms  from  the 
time  that  tractors  were  first  used  until  1938  are  shewn  in  table  11  for 
each  of  the  areas.    A  summary  of  these  changes  is  shown  in  table  12.    In  only 
two  instances  the  average  size  of  the  tractor  farms  was  less  in  1958  than  it 
was  before  the  time  when  the  first  tractor  was  obtained.    In  all  the  other 
instances  there  was  an  increase  in  the  average  size  of  the  tractor  farms,  but 
there  was  no  uniformity  in  the  increase,  either  by  area  or  by  period  of  pur- 
chase of  the  first  tractor.    The  greatest  relative  increase  in  average  size 
occurred  in  the  West  Central  and  Red  River  Valley  areas. 


Table  12.  —  Relationship  between  the  time  of  purchase  of  the  first  tractor 

and  change  in  farm  size 


Period  of  purchase' 
of  first  tractor  : 

Change  in  size  of  farm 

Increase  in 
farm  acreage 

:  Decrease  in 
•  farm  acreage 

.  No  change  in 
farm  acreage 

AH  farms 

Before  1926  ; 

1926  -  1930 

1931  -  1935 

1936  -  1939 

All  periods  : 

Number  Percent: 

54  41 

:      55         38  : 

!         Do  uD 

:      52         34  . 
.    200         36  i 

Number  Percent: 

:      27         21  : 
:      17  12 

;  V;  10  8 
9  6 
;      63         12  j 

Number  Percent : 

:      51         58  : 
;      72         5C  : 
t      70         59  : 
91         60  : 
284         52  . 

Number  Percent 

152  100 
144  100 
119  100 
152  100 
1/547  100 

l/.  Remainder  of  records  were  incomplete  or  farmers  had  started  farming  with 
tractors. 


The  distribution  of  tractor  farms  by  size  is  given  in  table  28.  More 
farms  appear  in  the  larger  size  classifications  in  1958  than  before  the  time 
when  the  first  tractor  was  bought. 

The  relationship  between  the  avvnership  of  certain  types  of  equipment 
and  changes  in  acreage  are  pronounced  in  some  cases.    Of  the  farms  that 
increased  in  size  after  the  purchase  of  a  tractor  24  percent  had  tractor 
grain  drills,  while  of  those  which  decreased  in  size  14  percent  had  grain 
drills  and  only  9  percent  of  the  farms  which  made  no  change  in  size  had 
this  implement. 

For  other  machines,  particularly  corn  cultivators,  there  is  apparent- 
ly little  relation  between  an  increase  in  the  size  of  the  farm  and  their 
presence  on  the  farm.    This  may  indicate  that  certain  machines  are  usually 
bought  with  the  all-purpose  tractors. 
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Table  13.  —  Relationship  between 

the  use  of 

different 

tract or- 

operated 

machines  and  change  in 

size  ~f  ff 

irms  after 

the  ourcha 

se  of  a  tractor 

Change  in  size  of 

farm 

Increase  in 

,  Decrease 

in  : 

No  chan 

ge  in 

Machine 

farm 

size 

!    farm  size  : 

farm 

size 

used 

Farmers 

:  Farmers 

:  Farmers  : 

Farmers  : 

Farmers 

:  Farmers 

using 

:     not  i 

using  : 

not  : 

using 

:  not 

machine 

:    using  ; 

machine  : 

using 

macliine 

:  using 

:  machine 

machine  : 

:  machine 

Percent 

:  Percent 

Percent  : 

Percent  : 

Percent 

:  Percent 

Grain  drill 

:  24 

76 

14 

36 

9 

91 

Grain  combine 

14 

86 

10 

90 

3 

97 

Corn  planters 

6 

94 

4 

96 

4 

96 

Corn  cultivators 

:  60 

40 

46 

54 

63 

37 

Corn  pickers 

:  19 

SI 

14 

36 

16 

84 

rTon- contiguous  Farm  Tracts 


Almost  one-third  of  the  farmers  using  tractors  had  one  or  more  farm 
tracts  not  immediately  adjacent  to  their  home  farm.    This  represents  an 
increase  of  51  percent  in  the  number  of  farmers  operating  such  tracts  since 
the  time  of  purchasing  the  first  tractor.    Of  the  183  farmers  with  non- 
contiguous tracts,  33  had  2  tracts  and  15  had  3  or  more.    One  farmer  in  the 
Red  River  Valley  farmed  on  six  iion-contiguous  tracts.    In  general,  the 
farms  in  this  area  had  more  such  units  than  farms  in  the  other  areas.  This 
is  to  be  expected,  because  this  Valley  is  the  most  recently  developed  area 
and  had  more  land  available. 

The  non-contiguous  tra,cts  averaged  1.8  miles  from  the  home  farm. 
Although  the  majority  of  them  were  grouped  about  this  distance,  there  v;ere 
some  exceptions.    One  operator  in  the  Red  River  Valley  opera.ted  a  240-acre 
tract  a  distance  of  29.2  miles  from  his  home  fan.    Very  few  of  the  farmers 
set  up  temporary  headquarters  on  the  non-contiguous  tracts.    Those  who  did 
usually  had  an  extra  set  of  buildings  available  and  someone  living  at  the 
farmstead.    It  is  unlikely  that  farmers  using  horses  exclusively  would  add 
much  land  unless  the  land  were  nearby. 
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Table  14.  —  Tractor  farmers  with  non-contiguous  tracts  and  the  number 
with  temporary  headquarters  before  tractor  purchase  and  in  1938 


Area 

Item  ; 

bout.  11 : 

S  outh 

•  oOUbli 

JltcU  j.u_Vt;i 

All 

:  All 

il/d.  D  Li  J 

u  en oi  ax 

:  galley 

:  .ureas 

?  T-i  IV71  V* 

ijumoej/ 

ilLiillDtJI 

iijumoer 

Uumber 

ivumoer 

:v!uLTibe; 

Farmers  "with  n on- contiguous 

tracts  before  purchase  of 

tractor  : 

y 

1  O 
Ifc 

o4 

OD 

1<:0 

Farms  with  non— contiguous 

tracts,  1933 

14 

19 

37 

50 

65 

185 

Farms  with  one  non-contiguous 

tractj  1938  : 

9 

14 

54 

40 

53 

155 

Farms  with  two  non-contiguous 

tracts ,  1938  : 

4 

4 

3 

7 

15 

55 

Farms  with  three  or  more  non-: 

contiguous  tract s,  1938 

:  1 

1 

0 

3 

10 

15 

Farms  with  temporary  head- 

quarters, 1938 

:  0 

2 

1 

2 

8 

15 

Table  15.  —  Distance  of  non-contiguous  tracts  from  home  farm  and  acres  per 

tract  and  total  farm 


Item 


Art 


South    :    South      :  South    :    "fest      :Red  River 
East     ;  Central     :  West      :  Central  :  Valley 


Average  distance  : 

Mile 

:  1.6 

1.5 

2.0 

1.3 

3.0 

Maximum  distance  : 

Mile 

:  5.2 

14.0 

7.0 

29.2 

Average  acres  per  : 

tract  : 

Acru 

:  141 

101 

.  no 

106 

1D8 

Average  acres  per  : 

farm  with  non-  : 

contiguous  tracts: 

Acre 

:  405 

317 

525 

415 

689 

The  trend  on  tractor  farms  towa.rd  the  operation  of  larger  farm  units 
will  probably  continue  for  several  years.    About  20  percent  of  the  farmers 
indicated  that  they  were  considering  the  acquisition  of  more  land.  These 
intentions  varied  from  12  percent  indicating  their  wish  to  get  more  land 
in  the  older  established  agricultural  areas  of  southern  I.iinnesota  to  55 
percent  in  the  Red  River  Valley.    A  few  farmers  would  not  consider  20  miles 
too  far  to  go  for  additional  tracts  but  most  did  not  care  to  go  beyond  2 
miles.    Those  in  the  Red  River  Valley  apparently  would  go  farther  than  those 
in  southern  Minnesota. 


Table  16.  —  Opinion  of -tractor  farmers  regarding  the  feasibility  of  operat- 
 ing  non-contiguous  tracts ,  by  areas  1/  


Area 


Opinion 

South 
:  East 

.  South 
:  Central 

:  South 
:  Yfest 

:  Vfest  : 
:  Central  '• 

Red  River 
Valley 

:  All 
:  Areas 

Number 

:  Number 

:  Number 

i    Number  : 

Number 

°'  Number 

Not  feasible  • 

!  48 

51 

82 

37 

60 

278 

Feasible  : 

20 

33 

78 

102 

69 

302 

1/    Based  on  580  reports 

Table  17.  —  Maximum  distance  that  farmers  indicated  they  would  travel 


to  operate  non- contiguous  land,  by  areas 


Area 

Distance 

South  : 

South 

:  South 

:    West  : 

Red  River 

(miles) 

•  East  : 

Central 

:  West 

:    C  entral 

Valley 

:  Number  : 

Number 

:  Number 

:    I)  umber  : 

Number 

1-2 

7 

20 

57 

64 

15 

3-4  : 

4 

3 

6 

18 

18 

5-6 

1-7 

0 

1 

7 

16 

16 

7-8 

1 

2 

9  -  10 

1 

1 

3 

v  11 

11-12  : 

1 

1 

13  -  14 

1 

1 

15  -  16  : 

3 

17  -  13 

4 

Less  than 

one-third 

of  the  tractors  were 

equipped  with  rubber  tires. 

This  varied  from 

about  one- 

fourth  of 

the  tractor 

s  in  the  West 

Central  area 

to  slightly  over 

40  percent 

in  the  South  East  and  South  West 

areas .  The 

farmers  v.ho  operated  non-contiguous  tracts  had  about  40  percent  of  the 
tractors  with  rubber  tires,  though  these  farmers  represented  only  one- 
third  of  the  farmers  interviewed.    About  one-half  of  the  farms  with  non- 
contiguous tracts  had  rubber-tired  tractors.    The  South  Central  area  had 
the  largest  proportion  of  such  farms.    Rubber  tires  facilitate  travel  on 
the  roads  to  the  non-contiguous  tracts.    This  does  not  moan  that  the  rubber 
tires  are  not  worth  while  for  field  operations,  but  it  appears  that  farmers 
have  placed  considerable  importance  on  the  ease  of  moving  rubber-tired 
tractors  on  hard  surface  roads. 
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Table  18 §  —  Use  of  nibbcr-tirod  tractors  on  farms  :n.th  non-contiguous  tracts 


Area 

Rubber- 

-tired 

tractors 

•         Percent  of 
tractors 

all  : 

Percent  of  tractors  on  fame 
with  non-contiguous  tracts 

South  East 

j  43 

65 

South  Central 

!  37. 

74  - 

South  T"est 

:  42 

51 

West  Central 

:  26 

42 

Red  River  Valley  < 

-   -  36 

48 

All  Areas  • 

31 

51 

Change  in  Horses  and  1  lulcs  on  Tractor  Farms 

The  number  of  horses  and  mules  decreased  on  87  percent  of  the  farns 
after  the  purclir.se  of  a  tractor.    No  change  occurred  on  10  percent  of  the 
farms  and  an  increase  occurred  on  only  3  percent  of  the  farms. 

The  number  of  farms  on  which  there  was  either  an  increase,  or  no 
change,  in  the  -work  hor se-and-mule  numbers  following  the  introduction  of 
the  first  tractor  was  so  small  that,  -when  combined  with  the  farms  on  which 
there  was  a  decrease  in  workstock  numbers,  a  net  decrease  in  work  horse-and- 
mule  numbers  occurred  for  the  entire  group  of  farms  for  the  period  follow- 
ing the  purcho.se  of  the  first  tractor  until  1939,  even  though  the  entire 
group  of  farms  was  subdivided  on  the  basis  cf  the  period  when  the  first 
tractor  was  bought  (table  20) . 


Table  19.  —  Number  and  percentage  of  farms  on  which  there  had  been  a  change 
in  number  of  work  horses  and  mules  since  the  purchase  of  the  first  tractor, 
 i  by  areas  


Area 

Type 

OX      0.  I —  1 

:<c  in 

horse  and 

mule  numbers  i/ 

Ir 

teres 

se 

Decrease 

•  No  Ci.aige 

Farms 

orkst  jck 

:       Farms  Woi 

'kstock 

Far./.s 

:  Numbe 

rsPercc 

nt  : 

Number 

:Numbc 

ir :  Percent :  Number  s 

Number  :Porce 

South  East 

'  w 

5 

2 

:  51 

82 

4 

I      3  13 

South  Central 

2 

'  2 

'Z 
%J 

:  59 

70 

3 

:    23  28 

South  West 

4 

2 

1 

:  141 

•  91 

4 

:    10  7 

West  Central    ■  ■  ' 

8 

6 

2 

:  114 

88 

4 

:      8  6 

Red  River  Valley  ! 

2 

2 

8 

:  105 

93 

7 

6  5 

Total  s 

19 

3 

3 

:  470 

87 

5 

:    55  10 

1/    Some  farmers  started  with  tractors  and  some  rec  rds  were  incomplete. 
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The  decrease  in  numbers  of  work  horses  and  mules  per'  farm  was  both 
relatively   and  absolutely  larger  in  the  Red  River  Valley  area  for  each 
period  of  tractor  purchase  than  in  any  of  the  other  areas.    Generally  speak- 
ing, the  decline  in  work stock  numbers  was  greater  on  tractor  farms  in  the 
Southwest  and  West  Central  areas  than  on  tractor  farms  in  the  South  East 
and  South  Central  areas.    Farmers  who  bought  tractors  in  the  earlier  periods 
decreased  work stock  numbers  more  than  did  farmers  who  bought. in  the  later 
periods.    This  was  partly  because  farmers  who  bought  tractors  in  the  earlier 
periods  had  larger  farms,  and  consequently  more  horses  and  mules.  These 
farmers  also  had  more  opportunity  to  complete  the  adjustments  in  the  supply 
of  farm  power  • 

Data  were  not  available  to  permit  a  careful  comparison  of  the  tr^nd 
in  work stock  numbers  on  tractor  farms  and  horse  farms.    From  1925  until 
1938,  however s  the  decline  in  horse—  and-mulc  numbers  for  the  State  of 
Minnesota  amounted  to  20  percent.    Comparing  this  figure  with  those  oresent- 
ed  in  table  20  for  the  later  three  periods  there  is  an  indication  that  horse 
and  mule  numbers  have  decreased  much  more  rapidly  on  tractor  farms  than 
on  horse  farms. 

-  Changes  in-Labor  Requirements  on  Tractor  Farms 

On  the  whole,  there  was  no  difference  in  the  total  amount  of  labor 
used  on  the  farms  after  the  purchase  of  a  tractor  compared  with  the  total 
amount  used  previously,  but  the  same  amount  of  labor  was  handling  more 
land.     On  about  one-third  of  the  farms,  an  average  of  8  months  less  hired 
labor  was  used,  and  on  15  percent  an  average  of  about  9  months  less  family 
labor  was  used.    On  13  percent  an  average  of  7  months  more  hired  labor  was 
used,  and  on  19  percent,  an  average  of  11  months  more  family  labor  v/as  used* 
Hence  in  months  of  labor  the  net  change  is  insignificant,  being  less  than 
1  percent  for  all  farms  studied. 

The  most  significant  change  with  respect  to  labor  was  the  shorten- 
ing of  the  farmers'  work  day.    One-third  of  the  farmers  reported  a  shorter 
work  day  while  only  5  percent  indicated  a  longer  :,ork  day.    This  varied 
somewhat  by  areas,  apparently  in  accordance  with  the  prevalence  of  seasonal 
work,  like  harvesting.    The  field  day  has  apparently  changed  very  little. 
About  as  many  reported  a  shorter  field  day  as  reported  a  longer  field  day. 
Twenty-nine  percent  of  the  farmers  shortened  their  field  day  approximately 
1.7  hours  per  day,  whereas  30  percent  lengthened  it  2.1  hours. 


Table  21.  —  Chang  as  in  l^.'oor  usud  on  tr...ct->r  forms 


:        In ere 

Cl  SO  < 

Deere 

ase 

:    Nc  chr.ngc 

Type  of  Labor 

i        in  labor 

in  la 

bop 

;    in  labor 

Percent 

: Months  . 

Percent  : 

Months 

:  Percent 

of  farms 

• 

of  farms  : 

of  farm 

: Percent 

■  Number  : 

Percent  : 

Number 

Percont 

Hired 

:  18 

7 

30 

8 

52 

Family 

:  19 

11 

13 

9 

68 
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Size  of  Farm  and  Power  Requirements 

The  tractor  must  be  large  enough  to  perform  the  heavy  work  in  a 
minimum  of  time  and  still  do  the  other  tractor  work  economically.    A  trac- 
tor may  be  used  economically  for  light  work  such  as  raking  hay,  where  this 
work  constitutes  a  very  small  part  of  the  total  work  and  it  is  not  found 
advisable  to  keep  horses  for  these  purposes.    Because  of  the  large  number 
of  light-draft  jobs,  and  the  large  quantity  of  coarse  roughage  on  many 
farms,  it  may  be  that  a  combination  of  horses  and  tractors  provides  the 
most  economic  source  of  power.    The  horses  can  be  used  for  light  jobs 
and  a  tractor  for  heavy  work.    Where  two  men  are  needed  on  the  farm  for 
the  busy  seasons,  horses  provide  a  flexible  source  of  power,  especially 
when  the  care  of  livestock  does  not  take  up  the  full  time  of  one  of  the 
men.    Horses  are  inflexible  as  far  as  feed  costs  are  concerned,  however, 
for  they  must  be  maintained  whether  they  work  or  not. 

Small  tractors  of  about  10  or  12  horsepower  were  found  on  many  farms 
of  180  acres  or  less.    The  average  size  cf  tractors,  measured  by  drawbar 
rating,  operated  on  farms  up  to  180  acres  in  size,  was  12.6  horsepower. 
In  addition  to  this  power,  an  average  of  3.1  horses  were  kept.    For  the 
farms  averaging  about  220  acres,  the  drawbar  rating  of  tractors  averaged 
16.8  drawbar  horsepower j  on  those  averaging  270  acres  the  rating  was  16.9 
horsepower.    In  the  South  East  and  South  Central  Areas,  a  15  horsepower 
tractor  seems  large  enough  for  farms  of  about  200  crop  acres,  if  supple- 
mented with  horses.    In  the  other  areas  about  300  acres  of  cropland  was 
handled  with  this  amount  of  power*    Where  farms  have  more  than  this  acreage 
of  cropland,  either  two  tractors  or  a  larger  tractor  and  more  horses 
probably  are  required. 

Horses  furnished  about  25  to  30  percent  of  the  available  farm  power 
on  tractor  farms  in  1938  regardless  of  the  size  of  farm  (table  22) .  In 
1930,  horses  furnished  about  50  percent  of  the  power.  _3/    As  the  size  of 
farm  increased  and  as  more  tractor  drawbar  power  was  available,  the  number 
of  horses  also  increased. 

The  power  available  per  farm  for  equivalent  amounts  of  work  was 
somewhat  greater  after  the  purchase  of  a  tractor.    Although  definite  re- 
placeable equivalents  of  tractor  power  in  terms  of  horses  are  difficult 
to  determine  because  of  the  many  tasks  to  be  done  on  a  farm,  it  is  probable 
that  more  of  the  horses  will  be  dispensed  with  eventually.    Horses  that 
die  may  not  be  replaced. 

Evidence  that  farmers  who  use  tractors  depend  generally  upon  both 
horses  and  tractors  for  their  power  needs,  is  the  fact  that  only  19 
farmers  did  not  use  horses  and  only  6  farmers  kept  only  one  horse.  One 
hundred  and  thirty  farmers  or  23  percent  kept  two  horses.    This  study 
indicates  a  wide  variation  in  size  of  tractor  and  number  of  horses  en  farms 
of  the  same  size  in  the  same  type  of  farming  area,     suggesting  the  necessity 


3/    Schwantes,  A.  J.  and  Pond,  G.  A.  "The  Farm  Tractor  in  Minnesota". 
Minnesota  Agricultural  Experiment  Station  Bulletin  280,  1931.    Page  19. 
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of  each  farmer  deciding  the  size  of  tractor  and  number  of  horses  that  best 
fit  his  individual  needs,  for  even  fans  within  a  community  may  require 
very  different  amounts  and  types  of  power. 


Table  23.  —  Relationship  between  the  number  of  horses  and  mules  per  farm, 
 size  of  farm  and  total  farm  power  


Hors 

es  and  mules  ] 

:>er  farm 

Item  : 

Unit  : 

2  or 

:  9  and 

less 

:  3-4 

:  5-6 

7-8 

:  over 

Number  of  farms  : 

Number  : 

155 

240 

113 

52 

21 

Total  cropland  per  farm 

Acre  : 

219 

225 

257 

292 

570 

All  land  per  farm 

Acre  : 

294 

306 

345 

383 

753 

Tractor  drawbar  power  per  farm 

H.P  1/  : 

15.7 

16,7 

10.2 

18.1 

29.5 

Tractor  drawbar  power  per  farm 

H.E.2/ 

9.4 

10.1 

10.9 

10.9 

17.7 

Total  drawbar  power  per  farm 

:  H.S. 

11.1 

13.4 

16.3 

10.4 

29.4 

T7  H.P.  computed  on  the  basis  of  the  rated  drawbar  horsepower  of  the  trac- 
tors. 

2/    H.  E.  =  horse  equivalent  or  ,G  of  tractor  drawbar  rating. 


The  farmers  who  traded  in  their  old  tractors  generally  seemed  to  favor 
medium  sized  ones,  or  the  ordinary  two-plow  size,  when  buying  replacements. 
In  no  case  was  a  tractor  traded  for  one  of  a  loeer  rated  drawbar  power.  More 
than  75  percent  of  the  farmers  who  replaced  their  tractors  originally  had 
small  tractors  of  less  than  15  drawbar  horsepower.    The  farms  operated 
averaged    382  acres  and  averaged  254  acres  of  cropland.    In  contrast,  those 
farmers  who  had  smr.ll  tractors  end  traded  for  ones  of  a  similar  size  operated 
farms  averaging  199  acres  of  cropland.    Of  course,  any  individual  farmer 
needs  to  buy  the  size  of  tractor  most  advantageous  to  him.    It  is  possible 
that  some  farmers  with  approximately  250  acres  of  cropland  would  find  it 
advantageous  to  buy  a  small  tractor  rather  than  a  larger  one,  and  vice 
versa.    Other  farmers  would  find  two  tractors  more  suitable  for  a  farm  of 
the  same  size  if  no  horses  were  kept.    A  farmer  may  find  that    it  would 
pay  him  to  have  a  large  tractor  that  will  do  many  jobs  quicker  and  alio1:/ 
him  more  time  with  Ms  livestock,  since  livestock  makes  up  a  considerable 
part  of  the  farm  business  on  many  farms. 
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Table  24.  —  Type  of  change  that  was  made  in  size  of  tractor  when 
first  tractor  was  replaced,  number  of  farmers  making  such  a  change, 
average  rated  drawbar  horsepower  of  tractors  on  the  farms  in  1939, 


dilQ  aver 

i.ge  acres  of 

cropland  and 

total 

land 

in  f arias 

i^pe  ox  cuange  m 

:  F  arraer  s  mak- 

-:    Rated  drawbar  power 

:Cropland: 

i  ow±  land 

blue    UJ      UldOOOI  Xj 

.  lug  ciicuige 

•  x>racx/0rs  on 

farms 

,  1939: per  farm: 

per  farm 

;  i\!umoer 

H.P. 

A  CFG  S 

Acres 

Group      I  to  I 

:  13 

•  10.4 

199 

346 

I  to  TT 

36 

16.0 

254 

332 

I  to  III 

i  5 

21.7 

163 

271 

II  to  II 

:  3 

15.4 

128 

422 

II  to  III 

:  11 

21.9 

256 

420 

II  to  IV 

:  1 

27.3 

127 

199 

HI  to  III 

20.3 

260 

320 

1/  Group  I  includes  tractors  with  5.5  -  11.99  horsepower ;  Group  II  12.0  - 
18.49;  Group  III  13.5  -  24.99;  Group  N  25.0  to  31.49. 


Those  farmers  who  had  more  than  one  tractor  were  asked  why  they  used 
more  than  the  one  (table  25) .    Fourteen  indicated  that  they  wanted  an  extra 
tractor  for  light. wo ik.  and  six  that  they  had  too  few  horses  or  had  land  ■ 
in  several  scattered  tracts.    A  few  farmers  had  kept  an  old  tractor  because 
it  was  worth  more  for  odd  jobs  on  the  farm  than  they  could  get  by  selling 
it. 

Five  farmers  reported  that  they  owned  an  extra  tractor  cooperatively 
with  neighbors.    Cooperative  ownership  of  farm  equipment  may  be  an  excellent 
method  of  providing  machines  that  have  limited  use,  or  that  involve  large 
investments,  without  incurring  the  costs  that  are  incident  to  the  private 
ownership  of  them.    Many  expensive  machines  have  been  successfully  owned 
and  used  in  this  way.    As  a  tractor  requires  more  care  than  most  machines  and 
involves  more  conflict  with  respect  to  use,  all  cooperative  agreements  need 
to  be  specific.    Probably  heavy  belt  work,  plowing,  and  other  jobs  with 
heavy  draft  would  be  the  operations  where  such  an  arrangement  would  be  most 
useful.    This  would  allow  each  of  the  coopcrators  to  own  a  smaller  tractor 
and  probably  operat e  it  at  its  optimum  capacity  more  frequently. 

It  seems  safe  to  say  that  a  tractor  with  a  rating  of  10  to  12  horse- 
power at  the  drawba**  would  bo  satisfactory  for  farms  uo  to  180  acres,  and 
even  on  farms  with  200  crop  acres,  where  horses  are  kept  and  providing  no 
very  heavy  jobs  are  contemplated.    Most  farms  had  a  team  of  horses  in  addi- 
tion, though  this  may  be  unnecessary.    A  small  tractor  is  also  satisfactory 
where  two  tractors  are  operated  on  a  single  farm.    The  15  to  18  horsepower 
tractor  should  be  adequate  for  farms  up  to  about  300  crop  acres,  especially 
where  a  few  horses  are  kept  to  supplement  the  tractor  for  small  jobs.  It 
may  be  economical  to  have  the  extra  power  for  relatively  few  jobs  even 
though  it  is  not  used  for  most  of  the  operations. 
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Table  25.  —  Reasons  given  by  farmers  for  owning  more  than  one  tractor, 

by  areas  


Item 


Farmers  reporting 

Reasons  given: 
Heavy  v/ork 

Combining  and  threshing 
Belt  v;ork 
Large  acreage 
Light  work 
Low  value 

Cooperatively  owned  or 

furnished 
Short  of  horses 
Land  in  several  plots 
Custom  and  special  work 


South 
East 


Number 


10 


Area 


South 
C  entral 


South 
West 


Number 
13 


Number 
20 


:  West       :Red  River 
;  Central  ;  Valley 
Number 


Number 
16 


48 


Frequency  of 

reasons 

2 

4 

5 

17 

1 

2 

3 

2 

8 

3 

4 

4 

2 

5 

1 

7 

0 

8 

1 

1 

2 

2 

8 

1 

5 

1 

4 

1 

2 

2 

2 

1 

3 

1 

1 

On  specific  farms  of  given  sizes,  the  displacement  of  horses  by 
tractors  was  greatest  on  the 'larger  farms,  although  it  tended  to  be  about 
one  horse  for  every  4  or  4.5  drawbar  horsepower  of  the  tractor  on  all 
farms  except  the  small  ones,  —  those  of  less  than  100  acres  of  cropland. 
This  group'  (table  26),  had  an  average  displacement  of  1  horse  for  every 
5.3  tractor  drawbar  horsepower.    While  the  conclusions  drawn  from  table 
26  are  based  on  displacement  of  horsepower  by  tractor  drawbar  power  for 
far:a  v/ork,  the  entire  displacement  may  not  have  taken  place  to  date. 

Table  26.  —  Displacement  of  horses  and  mules,  by  tractors,  by  size  of  farm  1/ 


Cropland  per 
farm 


1 

100 
200 
300 
400 
500 


Acres 

99 
199 
299 
399 
499 
over 


Farms 


Average 
decrease  in 
horses  and  mules 


Number 

32 
157 
147 

49 

21 

23 


Number 

1.9 
'  5.7 
5.9 
5.4 
6.2 
9.3 


Tractor  drawbar 
power 
added 
H.P. 

11.2 
16.7 
13.7 

20.9 
28.4 
39.8 


1/    Size  of  farm  measured  by  acres  of  cropland. 
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Changes  in  Cross  and  Livestock 

The  introduction  of  tractors  on  f arns  often  initiates  change  in  the 
crop  and  livestock  enterprises.    Many  other  factors,  including  the  demand 
for  and  the  supply  of  different  farm  products,  the  AAA  and  droughts,  also 
affect  these  enterprises.    The  data  available  did  not  permit  a  complete 
analysis  of  the  direct  effect  of  tractors  upon  crop  and  livestock  enter- 
prises, because  it  was  impossible  to  remove  the  effects  of  these  other 
factors. 

FINANCING  METHODS 

Some  variation  in  methods  of  financing  tractors  was  apparent  in  the 
several  areas  of  the  State.    In  the  southern  areas,  most  farmers  paid  cash 
or  had  tractors  or  machinery  to  trade-in  on  the  new  tractor.    The' greatest 
percentage  of  farriers  paying  cash  and  purchasing  without  sledging  collateral 
was  found  in  the  South  Central  area.    In  the  Red  River  Valley  and  West  Central 
areas  where  crop  production  was  relatively  more  important,  more  farmers 
gave  promissory  notes,  chattel  mortgages,  time  payments,  or  crop  liens. 
Farmers  in  these  areas  reported  nearly  50  percent"  of  the  tractors  bought 
by  means  of  chattel  mortgages,  time  payments,  or  crop  liens. 

About  60  percent  of  the  farmers  reported  trading-in  various  items 
when  buying  a  new  tractor.  Two-thirds  of  these  items  were  old  tractors. 
Horses  constituted  the  bulk  of  the  remaining  items. 


Table  27.  —  Items  traded-in  on 

tractor  purchases  since  1925 

and  the 

number 

of  farmers 

reporting 

each  itei 

i,  by  area 

s 

Item  traded  on 

Arc: 

!  South 

: South 

: South  : 

West  : 

Red  River 

:  All 

purchase- 

:  East 

: Central 

:west  : 

Central  : 

Valley 

:  areas 

Tractors 

s  Number 

Number 

Number 

Number 

Number 

Numbea 

:  29 

28 

46 

67 

52 

Farm  machinery 

:  2 

5 

2 

2 

5 

14 

Trucks  and  automobiles 

1 

'  1 

2 

4 

Horses 

3 

16 

24 

32 

22 

102 

Other  livestock  •  : 

2 

2 

•  All  items  : 

40 

49 

72 

104 

79 

344 

SUMMARY 

Tractor  numbers  have  increased  three-fold  in  Minnesota  since  1925. 
During  this  same  period,  horse-and-mule  numbers  in  the  State  have  decreased 
20  percent. 


The  study  of  709  tractors  on  581  farms  in  five  of  the  major  typc- 
of -farming  areas  in  Minnesota  indicated  that  tractor  farms  were  larger 
than  other  farms  and,  where  increases  in  size  were  noted,  the  rate  ;f  in- 
crease was  greater  _>n  tractor  farms.    Approximately  one-fourth  u£  the 
drawbar  power  on  tractor  farms  was  furnished  by  horses. 


A  displacement  ©f  horses  and  mules  and  a  reduction  of  farm  labor 
were  associated  with  tractor  use.    The  decrease  in  horse-a.nd-mule  numbers 
was  greater  on  tractor  farms  than  on  all  farms.    The  amount  of  labor  used 
on  tractor  farms  did  not  change  appreciably  after  the  purchase  of  the 
tractor  but  the  same  amount  of  labor  was  handling  more  land. 

There  has  been  an  increase  in  the  number  of  farmers  who  operate 
non-contiguous  tracts  since  the  purchase  of  the  tractor.    Part  of  this  is 
due  to  the  natural  growth  of  farms  in  the  period  and  part  is  associated  with 
increased  tractor  use.    About  20  percent  of  the  interviewed  farmers  indicated 
that  they  were  planning  to  increase  the  size  of  their  farm  units,  and  opinion 
was  about  evenly  divided  regarding  the  feasibility  of  using  tracts  several  ■ 
miles  away  from  the  home  farm.    As  rubber-tired  tractors  are  regarded  as 
more  important  where  travel  on  hard-surfaced  roads  is  necessary,  the  increased 
adoption  of  rubber  tires  will  probably  encourage  the  farming  of  non-contiguous 
unit  s . 

Most  of  the  interviewed  farmers  were  using  a  combination  of  horses  and 
tractors  on  their  farms.    More  than  95  percent  had  two  horses  or  more.  Only 
19  farmers  out  of  the  581  did  not  keep  horses.    The  drawbar  horsepower  of 
most  of  the  tractors  was  between  10  and  18  horsepower.    The  small  tractors 
of  from  10  to  12  horsepower,  when  supplemented  with  horses,  appeared  to  be 
adequate  for  farms  up  to  200  crop  acres  in  size  while  the  large  -ones  of  15-18 
drawbar  horsepower  seemed  adequate  for  farms  averaging  250  crop  acres  in 
southern  Minnesota  or  500  crop  acres  in  the  Red  River  Valley. 

In  general,  farmers  in  southern  Minnesota  financed  the  purchase  of 
new  tractors  by  means  of  promissory  notes,  chattel  mortgages,  and  time 
payments  less  frequently  than  did  farmers  in  the  Red  River  Valley,  or  in  cen- 
tral Minnesota.    Almost  two-thirds  of  the  farmers  offering  trade-ins  on 
the  purchase  of  a  tractor  gave  tractors  as  part  payment  and  the  other 
one-third  traded  in  horses. 
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Table  28.  —  Distribution  of  tractor  farms  by  size 
before  purchase  of  a  tractor  and  in  1933 


Per 

iod  when  fj 

rst  tr 

actor  ~..ras  ' 

Durchas 

od 

jjexore 

1  00  K  ■ 

^  0 

:  .193a 

i 

■"o'x  : 

1  07.  q 

— oy 

: Before  : 

:  Before  : 

:Before  : 

.Before  : 

Size 

in 

: purchase : 
: of  fir  st : 
:  tract or  : 

:  purchase : 
:of  first: 
;  tract or  : 

xyoo  : 

: our chase : 
:of  first: 
: tract or  : 

x.  y  o  o  ; 

•purchase : 
;  of  first : 
:  tract or  : 

acres 

:  Number  :i 

tanber : 

:Number  : 

umber : 

:  i  :ur.iber     :  i  lumber : 

:  Number  : 

.lumber 

Under 

~\  on 

::  2 

2 

1 

1 

5 

4 

8 

7 

±20  — 

:':  26 

23 

34 

31 

30 

23 

77 

56 

200  — 

O  t"7  ""^ 

279 

• :  39 

28 

37 

25 

25 

24 

53 

51 

280  — 

359  - 

:  25 

24 

37 

39 

29 

25 

42 

50 

360  - 

439 

:  10 

13 

16 

15 

7 

3 

12 

11 

440  - 

519 

:  10 

5 

6 

11 

8 

10 

7 

11 

520  - 

599 

!  5 

11 

4 

5 

1 

3 

2 

5 

600  - 

679  : 

:  7 

8 

7 

2 

1 

5 

680  - 

759 

2 

1 

2 

1 

1 

760  - 

839  \ 

4 

1 

1 

840  - 

919  ; 

I  1 

1 

1 

1 

920  - 

999  ' 

1 

1 

1 

1000  and 
over  : 

7 

3 

5 

1 

2 

2 

Total  129  129         140  140         108  103         203  203 
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mowp  2C'.         Farm  operations  performed  with  tractors  for  selected  years 

"1         1930      :         1935  1938 


Operations 


1920 


1925 


:i'arms 


•Farms    :     '  ifarnis    :        :Farms  ■  :        :  Farms 

ort-  :¥ork : report- : Work : report- :Work  -.report-  :Work  : report-  :Vork 
;done:ing        :done;ing        : done; ins  :dcne 


:rep 
:ing 


:  Per- 
ec ent 


; done ting 


: Per- :  Per- 
: cent :  cent 


-.Per-:  Per-  "Per-:  Per- 
: cent :  cent     : cent :  cent 


.Per-:  Per-  :  Per- 
cent: cent  :cent 


South  East 


Fall  Plowing  : 

Discing  : 
Soiketooth  harrowing: 
bringtocth  " 
Field  cultivating  : 
Drilling  small  grain . 

Planting  corn  : 

Harrowing  corn  : 

Cultivating  corn  : 

ilovdng  hay  : 

fouling  manure  : 

topraking  hay  : 
Side  del.  raking  hay: 

Sweep  raking  : 

Stacking  hay  : 

Grain  Harvesting  : 

Combining  : 

C:m  picking  '  : 

Corn  binding  : 

Potato  planting  : 


100 

82 

»o 

Q9 

Q<3 
vo 

R7 

96 

94 

96 

97 

88 

44 

80 

52 

88 

60 

97 

72 

100 

8 

100 

16 

81 

28 

81 

49 

85 

69 

83 

7  'Z. 
uO 

36 

100 

44 

96 

57 

99 

60 

100 

Q 
o 

100 

16 

100 

22 

100 

21 

100 

27 

100 

4 

100 

9 

97 

16 

100 

2 

100 

Z 

100 

6 

100 

3 

100 

7 

100 

d 

100 

27 

97 

9 

100 

21 

98 

65 

85 

6 

80 

100 

4 

75 

1  Q 

58 

6 

68 

25 

92 

20 

100 

41 

92 

58 

96 

79 

95 

o 
C 

100 

7 

100 

? 

100 

7 

100 

19 

95 

11 

85 

19 

93 

32 

99 

South  Central 


Fall  plowing               J  92  80  95  81  94  84       97  90  99  95 

Disci-                      :  46  93  52  33  54  37       62  33  73  95 

Spiketooth  harrowing:  31  81  29  79  35  75       46  79  56  92 

Soringt octh  harrowing*  31  83  23  92  33  36       35  90  50  08 

Field  cultivating      .  8  100  5  100  19  100       25  100  2d  97 

Billing  small  grain:  5  100  J3  57       j>  So  10  .4 

Planting  corn            :  —  —  5  100 

httmtog  corn           :  G  100  5  100  2  100         Z  100  6  100 

Cultivating  corn       :  8  100  10  100  10  92       20  39  oZ  96 

ft?ghC'y                  :  "  "  I!  2  50  9  38  20  51 

Hauling  -.nanure           :  —  —  —  & 

Dumpraking  hay          :  —  —  —  g  45 

Side  del.  raking  hay: 

Sweep  raking              :  —  —  — 

Stacking  hay              :  —  —  —  "  nr  Qn  ^n 

«    •    -  °  —  ioo  65  95       32  96  39  97 

100 


Grain  harvesting       :     54       100  4; 

tein,  I    =         -       14       100       17         94       25         97       41  98 

Com  binding  :       8         25        10         33        13  73        2=         39        35  94 
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Table  29,  —  Farm  operations  performed 

with 

tranters 

for 

selected 

years  (cont. 

1920 

:  1925 

:  1930 

:           1935  : 

1938 

Farms 

:  Farms 

:  Farms 

: Farms 

Farns 

Operations  : 

report- 

-:lrork :report- 

-  :Wark 

rreport- 

:Work 

:report- 

:v.rork : 

report- 

:Wori 

ing 

■  done 

■  i  r:a 
•  J-lJG 

!  done 

:  done 

■  i 

: done : 

•  -  • 

Ppy«_ 

•  per— 

:  Per— 

.  Per- 

:Per- 

i  Per— 

•  ppr>_  • 

•  l  OA  t 

Per— 

•Ppf 

cent 

s  cent 

•  cent 

:  cent 

cent 

t  cent 

;  cent 

; cent : 

npnt, 

South 

est 

Fall  plowing  ; 

80 

90 

93 

88 

93 

98 

92 

98 

93 

99 

Discing  : 

40 

98 

47 

79 

83 

92 

88 

93 

93 

99 

Spiketooth  harrowing : 

20 

100 

•13 

100 

46 

80 

76 

91 

91 

97 

Springtooth  harrowing 

:  20 

100 

27 

100 

41 

95 

43 

99 

43 

100 

Field  cultivating  : 

5 

100 

7 

100 

13 

100 

Drilling  small  grain: 

5 

57 

11 

100 

32 

99 

Planting  corn  : 

2 

100 

5 

95 

Harrowing  corn  ! 

10 

100 

7 

100 

19 

91 

43 

95 

62 

IflQ 

Cultivating  com  i 

n 

90 

39 

92 

S3 

94 

Mowing  hay  ; 

2 

100 

10 

R7 

Hauling  manure  ! 

1 

50 

16 

7^ 

Dumpraking  hay  : 

1 

100 

Side  del.  raking  hay 

1 

Sweep  raking 

1 

100 

Stacking  hay 



1 

100 

Grain  harvesting 

:  10 

100 

20 

70 

46 

92 

79 

99 

94 

99 

Corn  picking 

19 

38 

25 

100 

34 

100 

Combining  : 

1 

100 

1 

100 

Corn  binding  : 

57 

100 

14 

98 

Potato  planting 

2 

100 

Potato  digging 

0 

100 

r'est  Central 


Fall  plowing 

.  100 

80 

93 

82 

95 

91 

98 

97 

97 

98 

Discing 

:  67 

79 

73 

75 

86 

91 

89 

97 

96 

99 

Spiketooth  harrowing 

:  28 

70 

40 

68 

58 

32 

67 

89 

91 

94 

Springtooth  harrowing 

:  11 

100 

10 

100 

14 

100 

23 

100 

23 

100 

Field  cultivating 

7 

100 

12 

100 

12 

100 

11 

100 

Drilling  small  grain 

0 

100 

14 

100 

53 

98 

60 

98 

Planting  corn 

5 

100 

5 

100 

9 

99 

Harrowing  corn 

:  17 

83 

25 

72 

29 

91 

51 

95 

63 

98 

Cultivating  corn 

3 

100 

17 

97 

30 

93 

73 

95 

Mowing  hay 

0 

100 

4 

100 

14 

83 

Hauling  manure 

2 

100 

83  • 

23 

64 

Dumpraking 

2 

100 

2 

100 

5 

88 

Side  del.  raking  hay 

1 

100 

7 
O 

1001 

Sweep  raking  hay 

o 

100 

1 

100 

3 

100 

Stacking  hay 

2 

100 

c 

100 

Grain  harvesting 

S  50 

83 

40 

81 

66 

95 

38 

97 

94 

99 

C  ombining 

3 

100 

5 

100 

3 

100 

Corn  picking 

:  17 

100 

13 

100 

14 

100 

23 

100 

40 

95 

Corn  binding 

5 

100 

5 

100 

14 

96 

30 

96 

Potato  planting 

Potato  digging 

1 

1°° 

3  U*L 
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Table  29.  —  Farm  operations  performed  with  tractors  for  selected  years  (cent.) 
■  ;         1920      :         1925      ;         1950      ;         1955      :  19o8 


Ope rati  ens 


Warms    i        :Farms    :        :  Farms    :        :  Farms    :        :Farras  : 
report-  :Woxk :  report-  :Work  s  report-  :v'ork :  report-:!  ork :  report-  :V  ork 
fog        : donating        :done:ing        :done°.ing        :done:ing  :done 


Fall  plowing 
Discing 

Spiketooth  harrowing 
Springtooth  harrowing 
Field  cultivating 
Drilling  small  grain 
Planting  corn 
Harrowing  corn 
Cultivating  corn 
Mewing  hay 
Hauling  manure 
Dumpraking 

Side  del.  raking  hay 
Sweep  raking  hay 
Stacking  hay 
Grain  harvesting 
Combining 
Corn  picking 
Corn  binding 
Potato  planting 
Pot:, to  digging 


Farm  plowing 
Spring  plowing 
Discing 

Spiketooth  harrowing 
Springtooth  " 
Field  cultivating 
Drilling  small  grain 
Planting  corn 
Harrowing  corn 
Cultivating  corn 
Bowing  hay 
Hauling  manure 
Dumpraking 

Side  del.  raking  hay 
Sweep  raking 
Stacking  hay 
Grain  harvesting 
Combining 
Com  picking 
Co.'-r  binding 
Poo;. bo  planting 
Potato  digging 


Per-  :Per-: 
cent  :cent: 


Por- 

oont 


:Per-:  Per-  :Por-:  Per-  :Per-: 
:cent:     cent  ;cont:     cent  ;cent: 


Per-  :Per- 
C  cnt  : cent 


85 


Iced  River  Valley 


95 

74 

96 

71 

96 

84 

v  1 

OA 

i  on 

97 

35 

74 

43 

31 

b± 

QO 

b<i 

DO 

JO 

77 

99 

16 

85 

26 

58 

/O 

no 

ox 

37 

91 

27 

73 

26 

35 

3  / 

JO 

AO 

&% 

99 

14 

90 

19 

OA 

JO 

95 

42 

100 

14 

65 

9 

69 

24 

82 

54 

91 

78 

96 

2 

100 

1 

100 

5 

100 

8 

100 

o 
(L 

1  K 
10 

20 

96 

1 

100 

11 

87 

19 

97 

1 

100 

6 

90 

16 

95 

2 

100 

4 

84 

9 

83 

o 

100 

1 

100 

5 

100 

1 

100 

1 

100 

7 

100 

1 

100 

2 

100 

22 

75 

26 

76 

51 

82 

75 

91 

85 

97 

4 

100 

11 

95 

30 

100 

6 

30 

14 

35 

25 

99 

100 


75 
100 


16 


93 
91 


All  Areas 


18 
26 


100 

99 


95 

79 

95 

30 

95 

oo 

O  -i 

96 

95 

99 

98 

53 

81 

57 

84 

57 

91 

55 

96 

58 

98 

45 

82 

51 

78 

65 

69 

76 

96 

86 

98 

20 

82 

26 

70 

42 

79 

65 

90 

84 

95 

24 

88 

25 

93 

35 

93 

59 

96 

43 

99 

8 

93 

12 

83 

17 

97 

19 

98 

22 

99 

6 

65 

4 

65 

12 

35 

26 

94 

44 

97 

1 

100 

]_ 

100 

100 

7 

98 

6 

90 

8 

33 

12 

91 

95 

41 

98 

1 

100 

o 
rC 

100 

8 

96 

23 

92 

65 

95 

1 

100 

6 

96 

10 

89 

2 

90 

62 

18 

65 

100 

1 

38 

2 

93 

1 

100 

5 

79 

1 

100 

1 

100 

•z. 

KJ 

100 

1 

100 

l 

100 

51 

37 

30 

86 

54 

90 

59 

96 

90 

98 

2 

100 

97 

9 

100 

3 

100 

5 

100 

9 

93 

16 

99 

27 

97 

1 

25 

2 

58 

3 

83 

10 

93 

25 

97 

2 

100 

3 

81 

2 

94 

5 

100 

5 

125 

2 

100 

1 

100 

5 

93 

8 

99 

